Induction of humoral immunity in response to immunization with recombinant Mycobacterium bovis BCG expressing the S1 subunit of Bordetella pertussis toxin.
Two recombinant Mycobacterium bovis BCG (rBCG) vaccine strains were developed for the expression of cytoplasmically located S1 subunit of pertussis toxin, with expression driven by the hsp60 promoter of M. bovis (rBCG/pPB10) or the pAN promoter of Mycobacterium paratuberculosis (rBCG/pPB12). Both strains showed stable expression of equivalent levels of recombinant S1 in vitro and induced long-term (up to 8 months) humoral immune responses in BALB/c mice, although these responses differed quantitatively and qualitatively. Specifically, rBCG/pPB12 induced markedly higher levels of IgG1 than did rBCG/pPB10, and mice immunized with the former strain developed specific long-term memory to S1, as indicated by the production of high levels of S1-specific IgG in response to a sublethal challenge with pertussis toxin 15 months after initial immunization. When considered in combination with previous studies, our data encourage further evaluation of rBCG as a potential means of developing a low-cost whooping cough vaccine based on defined antigens.